U ncemented stems have gained popularity over the past 20 years. Various stem designs have been developed or improved for better function, greater satisfaction, and longer survivorship. 1 However, there are few reports of 20-year results with uncemented femoral components.
For total hip arthroplasty, it is not always true that "newer is better." Therefore, this study reviewed short-term outcomes with the Echo Bi-Metric stem compared with its predecessor, the Bi-Metric stem. This article reports short-term outcomes with the Echo Bi-Metric stem and describes how updated features affect outcomes, including Harris Hip Scores and radiographic analysis. Of these, 1497 Bi-Metric stems in 1280 patients, 1277 Echo FPP stems in 1104 patients, and 366 Echo RPP stems in 317 patients were available. These stems were chosen based on surgeon selection as a result of subjective assessment of bone quality and endosteal geometry, offset, and the goal of restoration of the center of rotation of the hip. Final prosthetic selection was based solely on surgeon preference in each case. In general, Echo RPP stems were selected for Dorr types B and C endosteal geometry to accommodate the relative mismatch of metaphyseal and proximal diaphyseal geometry. This study retrospectively reviewed all records of 1497 THA procedures performed with BiMetric stems, 1277 THA procedures performed with Echo Bi-Metric FPP stems, and 366 THA procedures performed with Echo RPP stems ( Table 1) . Average patient age at the time of surgery was 62.4, 64.8, and 63.2 years, respectively. In all cohorts, osteoarthritis was the most common preoperative diagnosis in 88.78%, 94.99%, and 93.99% of cases, respectively. The next most common diagnosis was avascular necrosis in 8.68%, 2.74%, and 2.73% of cases, respectively, followed by rheumatoid arthritis in 1.27%, 0.63%, and 2.46% of cases, respectively. Patients were evaluated at 6 months, 1 year, 3 years, and every 2 to 3 years thereafter in the office. Clinical evaluation of function and pain was performed with the use of Harris Hip Score and was prospectively recorded. Anteroposterior radiographs of the pelvis and Lauenstein lateral radiographs of the hip were obtained at each visit. All radiographs were retrospectively reviewed by 1 author (T.S.) who did not perform any of the THA procedures. Proximal femoral remodeling was graded as first, second, third, or fourth degree, according to the method described by Engh et al. 5 Kaplan-Meier analysis of survival of the femoral component was performed for all THA procedures.
Materials and Methods

results
Average preoperative Harris Hip
Scores for the Bi-Metric, the Echo FPP, and the Echo RPP stems, respectively, were 51.5, 53.3, and 49.7 preoperatively; 95.2, 93.8, and 94.6 at 1 year postoperatively; and 95.4, 94.0, and 95.8 at 3 years postoperatively ( Table 2) . No significant differences were noted among the 3 cohorts. No stems were revised in the Echo FPP group at 6.5 years of follow-up, and no revision occurred in the Echo RPP group at 5 years of follow-up. Survivorship with stem revision as the endpoint was 100% for the follow-up period. Survivorship with the former Bi-Metric stem was also 100% for more than 20 years.
Postoperatively, with the Echo FPP stem, there were 3 dislocations, 3 infections, 4 cases of irrigation and drainage, and 1 deep venous thrombosis. For the 
discussion
Epidemiologic estimates in the United States suggested that 86% of primary THA procedures are uncemented, and the use of uncemented stem fixation has increased worldwide. 6 It is important to develop a better uncemented prosthesis. Previously, the authors reported excellent outcomes with a proximally porous plasma-sprayed titanium stem, the BiMetric stem, at 10 and 20 years postoperatively. 4, 7 This femoral stem was updated in 2007, and the authors have been using the updated stem, the Echo Bi-Metric stem. The current study showed 100% survivorship and equally good clinical scores at short-term follow-up. Fewer complications occurred with the Echo FPP and the Echo RPP stems than with the Bi-Metric stem. Radiographic findings showed no loosening or subsidence, and in all 3 stems, the incidence of distal cortical hypertrophy was comparable but lower.
Some uncemented prostheses have been updated, and there are reports of their second-generation outcomes. 8, 9 Hennessy et al 8 reported 100% survivorship for femoral components with a Prodigy (DePuy, Warsaw, Indiana) uncemented stem, which was improved from the AML (DePuy) uncemented stem. These authors described better survivorship and bone ingrowth and fewer reports of thigh pain, osteolysis, and distal cortical hypertrophy. One of the features of Prodigy is a distal polished, bullet-shaped tip. Engh and Hopper 10 reported better survivorship and slightly fewer instances of thigh pain and stress shielding with the Prodigy stem, and they attributed these to the extension of porous coating. The Echo stems evaluated in the current study also had a distal bullet-shaped tip and a small extended porous coating area. However, no significant difference was found in survivorship or Harris Hip Scores among the 3 cohorts. The Bi-Metric stem already had a perfect survivorship rate and excellent Harris Hip Scores, and so it would be difficult for newer stems to improve on this performance.
The Echo FPP and the Echo RPP stems have fewer dislocations compared with the Bi-Metric stem. Implant design may affect dislocation, but there may be additional factors beyond design. 11 With the Bi-Metric stem, the authors used a more posterior approach and a smaller head size (28 mm). With the Echo FPP stem, the authors used a larger head size (≥32 mm) and a more posterior approach. As previously reported, the posterior approach and smaller head size were risk factors for dislocation. 12 The Echo RPP stem had no dislocation because the procedures used larger head sizes and an anterolateral approach. The current study found no correlations with dislocation ratios among the Echo FPP, the Echo RPP, and the BiMetric stems.
In the current study, the Echo FPP and the Echo RPP stems showed a slightly but not significantly lower rate of distal cortical hypertrophy compared with the Bi-Metric stem. This cortical hypertrophy occurs with both uncemented and cemented stems. Previous reports showed a wide range of incidence from none to 100%. 13, 14 It is often seen with distal or diaphyseal fixation stems and may be seen with proximal or metaphyseal fixation stems as well. 4, 14, 15 Although distal cortical hypertrophy is not a direct cause of revision hip surgery and does not cause symptoms such as thigh pain, it is an adaptive bone remodeling response to mechanical stress, and therefore a lower rate is preferred. 16 Recently, proximal stabilizing short stems showed lower rates of adaptive bone remodeling, including distal cortical hypertrophy. 13, 17 Longer follow-up will show clinical outcomes with adaptive bone remodeling.
This study had several limitations that other studies share. First, it was not a prospective study, and the 3 cohorts were treated at different times. Second, the surgeons used similar approaches and rarely changed, but were not exactly the same. Third, not all radiographs were examined in all cohorts. Fourth, patient demographics were not matched, so the Echo RPP group included mostly women. Finally, indications for surgery were not exactly matched.
conclusion
Second-generation uncemented stems, the Echo FPP and the Echo RPP stems, showed excellent outcomes, with 100% survivorship and less dislocation compared with the Bi-Metric stem. The authors note that newer is not always better because there was no statistical difference in survivorship or Harris Hip Scores between the updated stem and the previous stem. The Echo FPP and the Echo RPP stems have shown good results so far, and future outcomes are expected to be excellent.
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